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1020040013106 



mm SJ»: 2004/3/5 
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0 2 
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1020040013106 #^ 2004/3/5 

% *H-i, 3*1^ ^Hlsf 5.1: -f-^ CMOS ^l-§-Slfe ®& ?A 

E. ^^^H^ uflo)^ cf^ofl <?]7}5q-C7 ^SM^l 5I|J=^ 5|£t Hflo]^ ^> 

#Hfla.t^ 0>^^<?1 U>OlOl^ ^O^g. OVS-^ ^ f ^Efl3§ Aj-g-^O^ AV 7 ] M E 

^MM^M, # °l-g- Jl-§t* ^ 1£ ^tb 
£ 3 

# ^i, c^igl 7H1^, ^M, H 4, #5-, JL^- 
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1020040013106 2004/3/5 
IS 4. ^ =l *\}°] ^ {Photo cell and the gain controlling method thereof} 

£l^r #21)^ CMOS^^ofl ^«fl ^lSSl^ ^ti. PNP Bfol H^]A E ^ 7 fl §f £ . 

-£2^r ^2fl 7l#^l 4=, I£ H^fl^l^E^ Hflo]^ t^}o) ^oj-^ -fr^^l ^ 

£3f QJ ^Aloflofl tcj-^ is ifl# M-BfMl^ s)S51. 

£4fe n ^ MOSFET^l 7fl^£. 

5L5^ J£cf^ ^Al^cH) af^ is H-g- M-E^-tfl^ slSJE. 

£6^r ^ofl is #^^t^r M-eKA^- aefl£. 



300, 500 : IS. >i 

301, 501 : IS. ^a^B 

302, 502 : f-7> IS 4°]^-^- 
303 , 503 : 3LS H^^l^B^ 

304, 504 : s\S. 

305, 505 : *l]l S^l^E] 
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1020040013106 #5) 2004/3/5 

306, 506 : A]2 2=33*1^ 

307, 507 : 

308, 508 : ^ff- € 

309, 509 : e] $ H^l^Ei 

310, 510 : ^ 7fl2fMfc1 
511 : m 



<20> i£ ^ <>|eflol# ^-^Hf- H ^oil ^ ^ojcf. 

<2i> jit} ^^o.^, ^. Tgxg o_ jg. a >^ > ?}u\}£\. a^o^ CM0S ^] A ^ ^fl^ -o]] 

^-§-3^ H<H1 31 -^Jg =£*V» a}-§-*>o} 

^ 111 oil ^°14. 

<22> # nV-f^, Cl^^ ^V^l&H S.^^1 CMOS i?llM ^cHl A>-g-£]^ IC^ <*| 
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1020040013106 <QA- 2004/3/5 

711 3 HI <H3M» ^ 41 71* *H*H £^4. # D >4-^^ 

Al^Vofl rrj-eM <3^r3 S.^ o] u)x)^ oj-g-sfl « 0 V^ yflE-11- ^-pf^^ -Sr-g- 

<23> II ^ A>-g-^>ZL ^ Cfol5.JE.2l ^-2:^ ^ -§-#3 9j CMOS^ -g- 

^r-g-^t ^ PNP eJ-<8 (substrate PNP type) B^^l^^S. ^S)<H 9X^. 

<24> Ai« PNP El-ojo^ E^^l^E^ *fl2:AH ^3 °J CMOS A}-g-§ ^ &7l nfl-g-ofl 

«V£^ 71 ^l^Rr € ^ms1e|(cell library)^ ol-g-o] 7>^*H 3*1^ 33. 

o\] Tfl«fl>H ^ISl^^r Sj-iL^ ^ £U, ^€ #3^1 nl-sH *fl# ^ 71^ 

<25> A]ti PNP Efoj J=^£^1^E^ ^ti>^°J IM Cfol^c^cl- ^ S) 7 l 4^3], 

CMOS €°11 ^r-g-^l^ *m PNP B^^l^E^-g- o.^. ^-s}-^ o> 

" ^71 1^-5171 3£ ^H3# JfiL^^M 3*H ^7}^ £|5.7> ^Jl*}^. 

<26> ole^ <%i& «- 7 > <*M 7fl^ oleflcl^ o]^o^o> nflg-o]] o]f <q ^ 

-§: PNP Efojol H^ 7 |AElt ^xlo) ^^7171 ^flSl^S 

7} ^^Cf. 

<27> £1^ CMOS Sl«fl ^S^tt PNP Ej-<g H ^1^(100)^1 ^Sf M-Ej-lflZL $1 

i=r. al-sf ^-oi, AlH pnp eJ-^ B^I^e^ ¥2» 7>*1ji ^o.^ p 

^ 7]&9l Wflo^ 71^(106)^1 ^eJjE^ ^SlS-S €^7} ^.^^-(104)^1 3*1 

€^Rr SHrtj-. 
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1020040013106 #^ °J7}: 2004/3/5 

<28> -f-4H<y CMOS ^13: ^^3] ^-Mtt #°] ^7}£]*] PNPSE^ NPN 

*r n -fl-(n-well)(105)4 p 71^(106)4 °l-g-*lH a^h. pnp E}-<y e^j^^e^ 

7>^s>i4. 71^(106) SHl^r Si0 2 #(107) °1 3#£H 

<29> £lofl W]-^ ^tt. PNP E]-<y B^l^E-HH p 7l^-(106)^- IMfr =L^^ 

(106H] fl<H afloji #7}(101)sq- #7}(103)^r°Hl tir 0 H^7> £&t\. 

. °l&ltr wVol^^oii o}sfl>| ^ cgcd (depletion regional 

t 

<30> ^ofl o}*]^ n _o.°- ^«^(105)^l^i^ 4*1 ^-8- ^^^nV, ^ 

ojo3o]]A^ *}^JsL W>^711 £4. 11 4.°} «J-§-^7l fl^A^ Hlo] ^ 

7}Al £^ ^ 5Uolo> ^O] ^ <^^^1 S.^}7) ^ <^Oj aTgofl 7} 

^7>ol ^£]<>|o) tiflol^ #A}(101)2}- ^>(103) *}°}°\} 'WU^ 

^ 7^7} f^V^tf. 

<3i> CM0S( complementary M0SFET; ^iLH MOSFET)^ p^ ^[5]€- 7l ^(p-doped silicon) 0 !] p 

SEtt n ^sf 7MH, ^til^^l CMOStt NM0S°4- PMOSS °Ji=r. -§-#3 

<?! CMOS^l ^lS *3J£ wfloli 7l^r $H p, *H «o v ^£-5. ol^o^^t-fl , o}$>\- 

£-8r -S-^-^^l CMOS ^cHtt a pnp 0]=^^^ BJKBipolar 

Junction Transistor)^ aflat ^-g- °l-g-lr &t=f. 

<32> CMOS ^ BJT1- ^}^}7) ^slH^ PNP BE^ NPN 3tM ^7}^ a}-£-*} 

^, ny#o\] PNP, NPN, NMOS, PM0S i^lt S.^- ^>-g-*>7l ^*1H^ bi-CMOS ^-g: a}-§- <5> 7 1 £ 
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1020040013106 #^ 2004/3/5 

# ^j£ftX\tl$) ^ wj-xl -g-^-g. ^al-sH *]I <£^*}?)7] II I 

^fl^l^E^ tiflo]^ *}oj-,fi. ^^^1 -frx}Z}7] tiH^li 5)5. iE^r <£^$t 5]S.» I^j} 

<34> £2^r ^Sfl 7l#o!] Oj-s ^ ^M. ± ^ u}0)0]+ £<£^. o^^) ^ ^ 3 

I* ^«ltb sjst 

<35> 341 (207)7} ^ ^ ffl3flAlEK210)^ ^ <^m^, 3.25VJ1I ^ 

^cf. II tq-ol^.c(203), II B31*liEi(201) ^ 7fl3l]AlE^(202)^ s}^ II <tii| 

*1H(204)^ 

<36> # ^a] ^*}o] i£ ^ol^.c (203) ofl -£o] ^j^g ^7} ^sqjL ^i^-ofl ^) 

*fl IS H^l^Ei (201)7} H^r^M ^ 7flsflAlE-1(210)^ 91^ II l€*l 

^ (201)1- "f-«fl JL, ZL^l tt}5} ^ 7flsflAlEK210)l" ^<y-O.I 

<37> £2^, H B^fl^liB] (201)^1 aflol^ = ^ ^Hl 1 I <a*l^Ei (205)^ TflolEofl o=|^ 

5H 91°-^, m I ^^l^E.^ (205)^1 JELefl^ *fl2 1^*1^(208)^ t1H;ech) 

<38> ^2 B^^^B](208)^ #7}^ II 1^*1^ (201)21 <>HBl $1 

i}. A}2 1^*1^(208)^ *fll 1^*1^(205)2} =eflo] *}oj-g- ££ B^*1^E] (201)2) °1 
d]e^ i£7}l ^rl^l (source follower)!^ ^^-tb^. ±^ ^3.3) ^ ac 

^IJll- ntfll #^ ac^llS ^iN^Tr 5]II^ ( dc bias^ «}?) ^1 ^ 3.7)2} # 
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1020040013106 #^ ^*}: 2004/3/5 

% 3.7}^ 7]£\ ^S-ojcf. *fl2 H ^1^(208)31 ^EiS ac ^S. 

^ n. 3.7}% -9r^\t}^ IS B ^1^(201)31 z^Eis. ^^^4. 
<39> H ^1^(201)31 vi\]o) + ^>sq- ojnl&l AH^fe MOS B 31 *1 iEi (205,208) 

3- ^(negative feedback loop)7> ^^M, o) ^ oy^$. =.^ofl 

IS. B. 31*1 ^(201)51 aflol^ ^jel^I w>ol^^ <^^^r>7ll -ir^l^H tb^S* ^cf. 

<40> ^ y H^^l^El (201)31 aflo|^ c^o] ^<y-ol 41-^*}^ ^11 H 31*1^ (205)3} *] 

%i-ol 3-0)-^ ^2 H^fi^liEi(208)^ 7flolH #7} # 0 ^1 ^>^151 A}2 B.31*li:El (208)3] 

14^ B 31*1^(201)31 ^7} € < a-°l ^°}^, ^ ^>^1 

<4i> gc^. f Bflo]^ c^j-o] ^oj-o] *>7j-^ f *fll 2=31*1^(205)31 *I3M #71^1-^ ^j]2 

B 31*1 ^(208)3} TflolB #*} ^i^l fecial. ^12 B 31*1 ^(208)3} ^S.^ ^^Ml 

tCj-Ej- B 31*1 ^(201)3} #*} fe^, ZLofl n}5} Uflol^ #*j-o] ^0>^ 

711 £4. 

<42> ^ 7fl3flAlE-l (210)^1 w o V^o] Jpiofl 01 7 ) ^o^^(209)7> ^0} S] ^ ^ 

7fl3flAlEK210)<Hl ^^51^^ ^1^>7> ^ 71^^(211)5 ^^5)31, ^#7l (212)<*f| 3} 

<43> D]^ s.^ 5,769,384JL^r -g-^-^ IB B 31*1 ^21 wfloj^ c^>ofl 7Hl*l^r w}olo^ 

<44> ZLE^, ^ D l^^l 5,769,384S«11 3)B<Hl>Hfe- II B3]*l^Ei°l Hflol^ 
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1020040013106 2004/3/5 

o]i 7>eflxi^ tiH^i 3l 0 *M- ^°J°^ I£ -i s]ss] #£.1- ^ 

i7} ^t!- wH 0 !^ ^tiltb SI H IC 2)17} ^^nf. 

<46> IS 4. °] 31 °1 # ^^Hr IS ^ 3)3S*1 , ZL ^317} , A 1 

^-*}°S ^-tf. 

< 47 > ^*v > ^ o_ is IS S^I^e^ tiflo]^ ^Hl ^3 

^ #2fl£) SIl SlSiLCf #c^^-^ O.^ ^EflStf ^l^^o] ££ S^l^ ti>olo] 

^ *1<?M: ^^*>J1 IS H^^liEi^ £ # ol-g- ^H v ^l^ <r 5&tt IS -fi-fr 

<48> M. Q] ^Aloflofl a}-^ IS ^l^r, # Al^ofl -g-#*H MH)*H*1, °1 

nlE-1 ^iELS4- aflo]^ IS ^E^S; #7l IS <gE|^H<i % ^]Jl7} ^A}^ %■ 

II #7l IS ^E^H^l E-l ^> #<£* dt^ 3.71 ^^gSHr ^°]S. *} 
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<49> 



1020040013106 #^ <Q7\: 2004/3/5 

j£cf «>#*)t!: ^*HHH, <^e)^H^ ^ ^l*H=r 5L£ 

<so> ^-xg^ ticf w>^^l- ^Al^oflA-l, A o v 7 i ££ ^el^BS] aflol^ ^> ^o]-o. ^. 7 ) 

oj^lEi ^>S] H^sHl 45}- ^*)0_5. i£*Rr f^'AS ?Vcf. 

<51> ig-tgesj ti>^-Zl^. ^Al^ofl^, ^7} II ^ ^1-71 7fl3flAlE^l- E^A]^ 

^SH^lfe E-1 If-^Kr ^HJ O-S. *VC}. 

<52> -a- iicf ^Al^oflA-l, a o v 7 ] 3£j= ^o. av 71 ^<y- asofl <g^s] 

<53> igj-^o} ^cf tJj-eV^l^ ^Al^ofl^^ Aj- 7 j ae^ ±.7,}^ ^eflo] ^AfSf TflolB 

<£^m M0S S^^l^E^ ^-cf. 

<55> a. i^o] ^ ^HH^, ^7} ^<y- ^efl^ ^ 7 > 7 1- 4^0] ! 

<56> ^ ^-rgo^ ^tf yf^^t> ^HHH, ^"71 ^ S\S.^ af|l MOS B^l^Ei ^ 

XI 2 M0S H^^l^Eil- I^}o|, ^7} AM MOS H^^l^E^ £i 5 flo) &*}^ ^7} A}2 MOS B^S 
*1^E^ 711 o]H #*H1 ^^^IZL, ^>7l *fll MOS H?SXiElS] Tflol^ Aj- 7 ] t,] 2 M 0S B 

^l^E^ ^ Aj- 7 1 ^ig. <ge]^E o| ol u] Ei C4-7-H1 
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1020040013106 #^ ^7}: 2004/3/5 

<57> -a i^o] hlc}^- ^Aloflofl rtj-^. iS 0 jA>s)^ % Ajjro)j -§-#*H ^^-s. ^vx§ 

ojojE^ ^=2}- Hflo]^ cj-^l-l- He^B ; av 7 ] a£ ^sl^B^l # ^]Ji7> 

2) ^ ^efl3g ^j.; ^^=.1- ^-g-^Hr ^ A oM IM f£]^o|] oj A |.^- ^- a] 

jgro] M]7] o\] n).^ Aj- 7 ] ^ 7 fl2flAlE^ tt 0 Vxi ^rS-fi- 2:£«Hr ^Eil- 1^*}-^ ^ SLS. 

El^E^Sf *}ff- i7j-# i^H, Aj-71 II &|^E^ Aj- 7 1 ^= SJ£ i7f2] «fl o] #7} 

<59> ac } wV^tb -^*HHH, ^71 IS ^el^H^ Uflo]^ ^-7]- Aj-71 

#7}2} <4^ t£*Rr ^-^^-S . 

<60> £ Sj-xgcq yf ^ ^Al^l^^, AT-71 ^£ ^ ^"71 ^ 7fl3flAlE|# ^]^}^ 

<61> icj. yj-eV^^l- ^A]^o]l^ ( Aj-7] i£ ^o. ^.7] o>^S). -f-^ofl 

<62> -a U^o} ^4 ^Al^cflAi, Aj-7l ^oj- ^Efl 3g ^7^ c^o] c^].^ ^ o] E 
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1020040013106 2004/3/5 
<64> M}-^ i4 w>^^: ^HHH, #?1 %-*h *H ^ 

<65> ^ H>^^- ^l^A], Aj- 7 ] ^ ^ MQS e^]^ 

^2 MOS BSE^l^^l- I^-SH, #7l afll MOS B^^liB]^ c e flo] # 7 ] ^2 MOS H€ 

TflojH ^ll^i, #7l afll MOS B^^l^B^ 711 o]E ^*Rr #7l ^2 MOS B 

sH^I^e^ «J #7l 11 ^e^S^ #*H1 

<66> -g- M^o} 14 ^HHH, A oM A^E^ #71 £1 ^Sl^B^l <^Rr # <Q 

Jl^I 47l7> 3^ #7l ^ 7fl^AlE^ ^ UB>S7ll t}jL, #71 # AjJlSl ^7l7> *|- 

o.^ -e]t11 ^ *Vu}. 

<67> 3Z igj-r^ <a] ^AHHl 4^ Ol^ ^flol ^V^fe ^ -g-^^ o] p] 

E i #*H4 «1M^ #7}» ^ II «ael^B«1H ^ai 7m #31; A cM II <tel^ 

#^7> 7fl5flAlE^^-Ei f\ ±=- #31 ; # 7 ] M ^^I^l 

°l n l^ <£^Q ^oj- ^ Sllo]]^ #71 Ij= ^E^I^] o]v]tf c^ofl ^51^ 

1i3*WI -fr*H7l±r #7fl; ^ #71 ^ S\S.d\] <£^Q ±z}7} #7l II 

<tEl#I°fl ^E]^r #<3-^ 3711 #31 # It5}fe 

<68> 14 4^-3] t!: -& A 1 °^H1 a| , #7l n ^sl^Bfe °]u]b\ #44 aflo^ #4 

* 7>^H, #7l S:^ 2]I^ #71 II «tSl^ilSl o]ulE^ 4^H1 ^^51 uL, #7l 
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1020040013106 <y*}: 2004/3/5 

^ #7}^ g$.6Q x^s} #*m<L3. ^<E>Kr 3* *Vc|-. 

<70> i£tgo} H>^^. ^AHH tCf^ 7}^ Ol^- *])o] « 0 V^^- ( ^-71 7fl2flAlE-l7> 

3*"* y o^Rr f^l ^-71 ^ 7fl3flA]EHl ^ ^oj-o. ^ i^SRr ^ 

<7l> £ ig-tgc^ *]aHH rej-s. 7>^ o]=. ^ ^ og A>£l - ^ Aljrofl -g-^a^ 

^>^- ^Vl- £"tt -5E.J1 ^^H^H ^^Itt ^Tfl; ^7} 3L£. <S 

S^B^H ^^7> SMS*|-TS ^ 7fl3XflAlEi7> ^1^-1- ^^17)^ ^7^1; ^ E^7> #7l <9A>Si| 
*r # ^1^^ 371 ofl rrfEl- #7] wj-^ Al^ 2*|*Rr ^711; ^"71 II <t^^Eo| ojnlE^ # 
7H1 ^ 2:^ ^£7} #7l S£ ^Sl^H^l ^ H^Tll ^1 ?1 tt 

^Tfl; ^ #7l 2:^ SlS-Ofl <g;g£ ^jo^c ^q-o] ^oj- ^Efl^il ^7>7> <#7] ^S. ^E)^ 

^Sl^r #<#2) 3711- ^7^11- I^Rr 53 -I- tbcf. 

<72> m. ^q h}^*^ -^HHH, ^"71 ^el^H^l «1H>i #7} ^<y-^- #7l 

^7>2l xjoj-cq t^ofl 4^ £sj.i=. ^ ^8 

<73> -g. ^4 H}^^ ^AHHl 4^- 7>^ O]^ ^ ^ °- t # 7 ] ^ 7fl3flAlE-l7> 
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1020040013106 <^7}: 2004/3/5 

<74> £ »£tgo} gt\. # 7 ] A^fe #7l E-) <0jL7} *>o] o] -§,oJ-_^ £ 

*3<H ^ ^^l^* ^^Jl, ^E^ #Jr 7 }- 2.^7} Sl^ 7fl#S)o1 ^AlE^ wj-^o. 

<75> £ ^ «>^^V ^Al^ofl ^ ^ H #7i ^ 7flBflAlBl7 j. 

^IfMr U^Rr #<Hl A oM ^B^ATEiofl ^ 7^oJ-o. sg.SL^ i^Til!- D] S^Sfe 

<76> o]*>, J£^-g- %^5}oj ^ ^.4 #^|«1 id^tf. 

<77> £3^. <§J ^HH ^ IS ^(300)^1 SlS-^oluf. 

< 78 > 1^^(301)^ # -ilJL-! ^*!*H ^r^A^lZL , 

% 41s* ^*Hr IS cfol^.c(302) ^ IS cj-o] ,OJE1(302H1*| ^^*V ^a^I^ 
iM-o} i£ ^^^(303)^ ^^cf, 

<79> ^oj- ^ SlS(304)^ ^aHHIa-1 M0SC305) ^ ^2 MOS(306)S «1H 

<80> ^ ^ofl xrl-s ^ ^AloHoflA-1, £. 3 6)| £A]2] ti}^ ^-ol #71 2:^ S|S(304)^r 

*)U MOS B ^1^(305) ^ ^12 M0S H^l^l (306)» , afll MOS H^H^l^ 

(305)^1 =511°] ^7}^ #7l ^12 MOS H^l^BK 306)^1 7ll°lB #*H1 ^^i, #7l *fll 
MOS S^^liBl (305)^1 Tine #7l A}2 MOS H^l^Ei (306)^1 #7} ^ #7l I 

£ B ^1^(303)31 ojujE] #7H1 9!^^^. 

<8i> i£ m^^l^Bl(301)^ °He1 ^ < a-(V emt )ol ^oV^ig *fli M0S(305)S1 

*\, ^12 M0S(306)2l Tll^lEl &<£°} ^°}x}B-g. ^12 M0S(306)^1 ^^^L^o] ^-o^ji, 
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1020040013106 #^ ^J*|-: 2004/3/5 

V emt 7l- cfA) ^-o]-^7fl ^cf. v emt ^ *fli M0S(305)^ ^°>^ *U 

M0S(305)^ -E-efl^ ^ *fl2 M0S(306)^ »MH ^o}t.)jl y emt 7} t\-X\ 



fee 



<82> ^Sf ^-o. afl^q^ofl cq«fl o]nlE^ ^^(V em t)^ ^ ^^S. 

<83> i^o] <y ^Al^cil rt}-=. II -i(300HH, v)}7}^\^r°\) SjSfl ^I^tt °l 

^°J-(V emt )^r !^*^7l ^ 7 flSl ^<y- ^^(307)1- afll M0S B^fl^l 

^(305)^ ±±l ^Hl 4 1 ol ^HHH^cr £3°fl i 

^ ±x}(307)£.*] ^}9\- 7)}°}^ M0S H^^l^Ell- A]-g-^>^o.^ ( 

«131*H V bnode Sl 3.7]7\ H H^^l^(303)^ nflo^ c^ofl ^3 

fe 04*^ U )-o]o^ ^oj-o. ^o)^ - olef. 

<84> ^6\) ^ £c}f ^H<*1H, o]fi|- ^-O. >,Efl3g i*}^ ±^S>\ 

<85> n H^]^ (303)5] Hflo]^ ^a]^ # a]Jl£) <y*N #*}^ ^}~§-£M, 3^. 

<86> jg^a. ^(308)^ nle^ fiJJjL£.o_5.>*l 11(300)2} fi} *V ^ 

<87> IS ^1(300)2} ^-cf. 
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1020040013106 ^^ <£z}: 2004/3/5 

<88> ^*Iff- ^(308)^.5.^1 «V°H^ ^SLS-^ <r nA^l #-Ff-7> *s 7 ] u}o]o]+ ^[oj-o] 

33! ^1S7> ^s)^ e^-*f(309)7> 5i-f-£H 7fl3flAlEK310)7> ^ *l<y-_° 

5- ^^i^cf. ^-51^. i-H, I£ cfo]^.c (302)011 ^ x\s. 7 \ o^Al-sl^ 7^ 7 } yg^jL 
^^^1^(310)^1 #ff7> SS. H^^l^Ei (303)1- -^sfl «o v ^i€^. 

<89> oltcfl, ^ 2] ^.(304)^ ^l^M^-i: -f-*11 i£ B 31*1^ (303) £| uflo]^ 

^i- ^<a-(v bnode )-i- «a^*>7ii ^lAmcf. 

< 90 > 7fl2flAlEK310)^ « 0 V ^ ^ ^Hl ?fl 3fl *1 ^ (310) ^> #*H1 ^ 

<9i> 5.30) £ ^^11 iS'IOOOHH i=^3*l iE-i (303)^1 «11°1^ 7>*fl*]^ 
aM°li 

< 92 > -§^a}o] n MOSFET^ 71Jl# M-E^n]-. £4<HH , =eflo] i D ^, 
<93> H^l^^l al^sj-Aloil^, 

<94> 2 

w Hq^ox v ns lX . 

'x>= 7 [ ( Vjr) — — ] ( 1 + X T^) 

^ 2 (1) 

<95> E ^J^l^B-lSl isl-Aloll^ 

<96> C v 2 C 

D £ VK OS T' DS(sai)- 2 *^ 1 ^ V DS> 2L OS V T> { 1 ^ AV VS> ^) 

<97> ol 51 

<98> 

°}7l>H, ■ Wo (cm 2 /volt- sec)fe #7RVol 0 ^ nfls] o]^ £ o]ji ( 
^(F/cm 2 )^ TflolH ^ 
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<100> ^Cvolts" 1 )^- *m <£2: Bl-^lElolJL, 

<102> T/- 



-<101> 



<103> ^(volts- 0 - 5 )^ %3. ^ D 1^°H, 



<104> 



2| ^(volts)^ <*!*d *l$W tk 

<105> p MOSFET^ll tfl*IHSr n^fl^^l cfltb ^ ^<g^ Aio] tfnV ^^-^ «j- 

^(2)0.3.^, n *flv| M0S 7> ^-Mfe X<lo] h.^, 



<106> 



<107> 



2£ 

<108> o] J7 , 



4 =7^^ C ox(v cs -V T ) 2 

(3) 



<109> 



(4) 



<no> ol ^cf. 



<m> J£3<>1H, +^3$ ±.*H307)2) 7)}°}^-±^l} #<$Sr V GS i, *fll M0S(305)S] 7]]°}. 

^«a-i: VGS2 2 !- ^vs, 
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<113> 



_<H4> ^<y- ^efl^g ^>( 3 07) ^ ^|1 MOS(305)^ ^efl^l ^fi.* IE)- ^ , 



<115> 



<117> 



Vemt = 



21 



21 











(6) 



<116> 7} ^Cf. 

^HH o>2fl^^> l£r ^>(307)# 7>el7lZL, o}Hfl^*> 2fe afll MOSC305) 



<118> 



V = T/" _ \Z~ 

S.3°1] A i, bnode r emt be(f) 



<119> ol^s. i£ B ^1^(303)^ wflol^ ^> ^°a-^r, 



<120> 



Vbnode - 



+ I =■ + K, + VL, - K. 



A V ^ ( 8 ) 



<121> 7} ^Cf. 



<122> ^Efl 7 ]^ofl Hj-^ Sl^ofl^ Mflol^ ^ V,™^ 



<123> 



*> Cox ~L ( 9 ) 



<124> ojcf. 



36-19 



1020040013106 #^ <H*>: 2004/3/5 

<125> *K8)^ ^(9)» HlJH^, ±^sg ^7\2] W/L «1# V bnode 7l#a.cf 

<126> 5L5^ £4^ *UMH o}-^- is ^(500)^1 S)S£o]c|.. 

<127> ^^(501)^ % 41Jl« #ff-» ^^A] 

% ^*>^ 3L-£ 4°1 -2-^(502) ^ II 4°1 -5-^(502) °1H ^^-» ^^a] 

^s. ^>o] £S B€^l^El(503)S ^^t}. 

<128> M. <g -gAlofloflAl, IS H€*l^(501)fe- PNP BfO]o) B . 

<129> ^ £)S(504)fe ^XHH*| ^fli M0S(505) ^ ^12 M0S(506)S ^^H, *\)o) 

+ #7} ^(V bnode )* <^*>7fl 
<130> -a ^ofl a]-^. <y ^ AH ]oflAi ( 3£ 5 ofl SLAjsl a>^ ^ol Aj. 7 i ^oj- ^ 3)S(504)^r 

*fll M0S S ^1^(505) ^ ^12 M0S H^Ul^E] (506)1- , #7l *)]1 M0S 

(505)^ =eflo] c^H- Aj-7l 7\)2 M0S (506)£) c^ofl <g^£]jL, #7} 7\)l 

M0S B ^1^(505)^ tIMe u^}^ ^2 M0S B^*l ^ (506)2] #7} ^ #7] ^ 

S B^l^Ei (503)^1 olnlE^ ^Hl ^^tf. 
<131> IS B^^1^BK501)^ olnlEi #7} #<#(V emt )o] ±.o}7)# *fli M0S(505)^ 7]^o] 

*\, 42 M0S(506)S] TlHEi t£t,}2) ^cgo] ^o>^)a S ^2 M0S(506)^ ^^J-o] ^o>^ji ( 
V emt 7f ^-o>^t11 ^cf. Vemt 7} ^11 M0S(505)£] 7\^-o] ^o>^ Tfll 

M0S(505)2] =eflo] ^7} ^<y-, ^ 7\}2 M0S(506)^ t\]°}3. #7} #<#o) &o}7)5i t v emt 7> 



36-20 



1020040013106 <&x\: 2004/3/5 

<132> <j\<% ^ Dfl^q^l o^fl olo) E ^ t&t\ ^<a-(V emt )^ &<&SLsL -fMs]jL ( rcj-^ 

<133> ^ ^rgo^ o_j .MaHH ttf^ i£ ^(500)^1^, ^ <>] *fl -8-*l 5^ o] 

*)*\ ^^(Vemt)-^ ^^^"^71 ^7fl^ ^efl^g ^>( 5 07)» »]l M0S H^] 

(505)^1 #*H1 ^ 5^. °) ^HHH^r £3^1 w}<4 ^-o] ^<y- ^ 

^ 4i^V(507)S^ = efl^l ^1-^ TflolH MOS B3M>iBl# a>-§-^>^ o_d} t 

* M «WM V bnode ^ 3.7l7> II (503)^ «fl °1 i c^H 

<134> a. igJ-Tgofl ttj-^ 2ECf€- ^*HHH, ^ ^ d^VS.^ g-^ *\<& 

t±o]SL5L £b ^ ^7># ^ flt).. 

<135> £S B ^1^(503)^ Hflol^ cf^>^ ^X\Q # cy^ cf^>S>H A}-g-=M, sis. 

<136> = ^(508)^r n l E-] S|5L^ ^Jf^o.^ H ^(500)2] 3tb ^ff-S ^ 

<i3?> ^ £ ^(500)^ 

<138> ^(308)0.^51 til-oH^ -tUl^^r nA^l ^ff-7> *^7l aH 0 ^ ^oj-o] 

■y7>^^. a]JL7> 3^(309^ £-S-£l^ ^ 7fl3rflAlEK310)7> ##.2. 

^ #^4. ^sl ji q-A-i, is t}oj.2_i=(302Hl a]^ 7 ]. <yA>s)^ .^i^-71- iM3*Kii ^ 
?fl2fl^EU310)<H] ^7} II H€*l^Ei (303)1- ^-n 



36-21 



1020040013106 #^ 2004/3/5 

<i39> olnfl > ^ 3)s(304)fe ^M^* -f-*fl I£ B3»*] ^3(303)3 aflol^ 

.<i40> ^eK511)^ II H ^1^(501)011 ^-sl Afl7H i4e} 7fl3flAlE-1(505)oll 

<0Jr 7 > S-fjL W^fe ^^HlAi«-El ^E](511)^ oj^ol A] ?J-_0 5. 

tj.. ^ ^7]7> a})^ a)^dV 3E^<H 7flsflAlEl(505)S^-Bl^ ^ A] 

^ M *}51, <$ns\±r M}7}7} ^ nfl^ SL® *1 ?> 51-f-SH ^ 

(505)^B^ ^ ^ ^Tfl tbcf. 

<141> ^El(511)7> ^ #3 ?fl 3^13(510)7} #\+ ^EfloflAi TH^AlB] 

(510H1 ^-o> oi^ ^ofl o]*b #o] #S ^(V out )o.S 5>1^ #-^^}. 

<142> i5 oi] £ a]^ -g- i£tgo] ^Al^ofl 4a i£ -ioflA-lxE. IE H^fl^l^E-l (503)3] uflo]^ 

#*} ^^(Vbnode)^ (^10)3 #<&^ 7}*H #Hfl^ Jit} ^ « ^ «Ho]a ^oj-o] 

<143> £ HVrgofl af= <>]sfl 01(500)^1^0) afloli #*} ^og-ol ^Efl^.Cf ^o}^ ^ S ^ 

51 #£7} 

<144> ^ > £1^- ^^*> W>S+ £°1, ^W. PNP El-Oj H^*l^Ei<5l ^ <3 <3 ?}*1 

£^"*>7l $l«fl*jfe- ^ ^^o] S^ofl 7}*H ^Aj£|^o> t}jL, ^ 1^ 7>7>o]6fl 

3^*1 7] 7} fl*fM*r ^^2] ^o^o> *}^ofl, £ ^oflA^ ttflo]^ o| n] E-| # 
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<i45> £6^ ±% *\}7}<H %o] is <te|^Hofl ^Aj-sl^^- ttfl it^ofl ^ #2fl 

<146> £6^1 £>M^ ^ol, :§-oj*V ^7)^ ^-o] <y7>£)^# nfl is. <tel«iB^ S^}^ # 

°fl ^*fl iHStb efl^o] ^Hfl s)S-(B)^ ^ 1.79V°1^, ^°\] ^ 

Cfltll °f 17% ^ #5. *H V # 7}^^# ^ 9X^. 

<147> S^ofl n^-H.^, S}^*]- J^o| 5) S. 3711- 7>^l^^i£, 5£«1- ^7^1 7> ^-#*}*] S£ 

JL, 1£ ^ ^*Rr ^7} s\3-£.*\ 7fl^ ^efloll- on- + ol o.^ PNP E^S] 

<148> I£*K t^o]] ttj-^ig I£ ^ E^A^o] V)]o] + Cf^Hl °d ^ ^ 

<H9> iEfb, -g- n^s.^ I£ € sl^H i£ H^^l^E^ afloj^ ^-7H °d ^ ^1 ^ 

<150> olAVoflAi ^t^^- ^jo. ^ IS ^ofl cfl*!; 5>l4«] 7jO^ , 



36-23 



1020040013106 #^ 2004/3/5 

*1 4 0 <^ £3 7\tt £ 7l#^ ^Alo] o^cfZL ^ ?HcK 
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[^* 1] 

# 4}Jl4| -§-#*H IHM^H, <>1*1 b| i^ELS>}- aflo]^ cf^>s. jc 

3; 

*7l II ^5^1^ oln]El ^Hl o^SH o]D]Ei #7} 

A cM ^^Sj- <£^.S\°] ^7} IE ^*lE-2) o]u]B\ *i<#^r ±^ 3.7] 

W ^^*Rr *>M-s] ^ ±.7}^r i^}^ ^j-a- ^ is -i. 

[^* 2] 

all 1*41 

*7l ie <ie^H^ # ^!Jl» ^r4l*Rr M ^ ^ a**M, 

^71 IE Sl^E-m *7l ^ i7>^ Hflo]^ ^>o)l o^^£l 4^lO_E ^ II H 

[^* 3] 

all 1*41 

-#7} IE <^e}*lm^ «1M^i oiojEi ^>o] ^^-o) ^^.ofl nj-ej. # 
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4] 

IS. €. 

[^^J- 5] 

n if-2_o\} ^^hm- ^ i^-*}^ ^-a- ^ 

6] 

^111%H1 5^1, 

^-71 i^^g i^}^ ^eflo] #*}-<4 t1)o1b ^^a]7J MOS H^^l^Eis. ^ 

€ 3* ^3^S IS il. 
[^t 1 ^ 7] 

^7) ±7.}^ V\-o)SL^sL ^ ^ IS 

8] 
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[^t 1 * 9] 

^-71 ^11 MOS B^^liB] ^ 7fl2 MOS H^fl^]^El# if^H , 

^1 MOS B^l^E^ ^7}^ ^71 ^12 MOS B^l^Ei^ t]]o}^_ c^ofl <£%s\jl, ^> 

7] *fll MOS H^7]^E^ 7)1 o]E #7}^ <#7] 7^12 MOS B^fl^iE^ #7} ^ ^-7] iS 

•tel^B^I °}v)B\ ^7}ojl <£tJ^ ^ ^os. ^ ^. 
10] 

<$*\S\^ # ^S.<=>\} -g-#*H IHM^M, ojplEi ^J=£}- tifloj^ #*}M. ^ 

71^ *i<y- a^s. ^l-q-sq 4i7|-; ^ 

#71 iS. <^B]^B<H] °J^>5]^ # ^7]^1 I4E|- ^-7] ^ 7fl5flAlEi^ ^ ^£ 

11] 
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^•71 IS ^^Htt % 4!Jl« ^il*Rr IS ^ ^ ^7>» I1HH , 

^7} I£ e^^Ei^ aj- 7 | ^ «1M^ ^ o.s *m IS ^ 



12] 

2fll0*J-°fi &<>H, 

^-71 IS ^S^S^ Wflol^ ^<y-o. ^. 7l o lDlE | c^o] ^oJ-o| ^^.ofl nj-sj- A] 

13] 

all 10^ &o\*\, 

IS -i. 

[^T 1 * 14] 

*I|103N 9X°]*1, 

#7l <£^3|- ^lofl ^^£]o^ ^^1- ^SRr ^^^* V\ ^-g; s. 

^3 as ^ is -t. 

15] 

^10%H1 sa^-i, 

^-71 i4b ?\}o)B. &7-}^r ^^a1?J MOS B^l^BlS ^ 

^ 3} -a- is ^. 
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16] 

*fllO*<Hl 5U°^ , 
17] 

*lllO*cMl SU^i, 
18] 

A oM 2:^ ^11 MOS ^ ^12 MOS B^l^El* 3L#*H, 

Al MOS B 31*1^21 JEL^]<y #7}^ AJ. 7 | ^2 MOS H^^l^E-]^ ^ojB c^Hl ^^ElJl, # 
7l *fll MOS H^l^E^ 7]} olH ^f^r ^"71 *fl2 MOS H^^l^Ei^ ^ ^-7] £1 

^H^H<2} &7.}6\] <£^Q 7^ Wf^SLsL f>}±r II €• 

19] 
*fll0*<H 

-#A *\*\$r #7} ^B]^H<>11 0 JA>^ # Aljro] ^7)7]. a ^ ^7} ^^^E^ 

^E* HB|-=7fl #7l # ^IJlS] ^7171- ^-O.^ ^ ^Tll ^ ^ ^'AS 
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1$^-% 20] 

^>3£r % HSL^ -§-^M °1 *1 £i #t4<3- «1H^ #7>1- II ^B^S^H *i 

ff-1- IHM^ #31; 

#7l IS te^S^ #f{-7} ^fl^flAlB^^-Bl H o v^ Al7] ^ 

#31; 

#7l is <tel#S£l #*H1 sls^H #7l IS <le)^B^ 

£ej*r Q^SLS. -fM S}^ #31; ^ 

#7l S^J Sj^ofl ^<y- ^>7> #71 IS ^el^H^l ^"3-Sl 

3711- ^SMI -fi-*l*Kr #311- i^*Rf 3* ^3-°s «H=- *}-§- oi^ ^oi wj-^. 

21] 

^1120%H1 9l°)*\, 

#71 IS ^Sl^H^r #74<2l- Hflo^ #7>1- 7}*H , #?1 ^ S>§ ^S^r # 

7l IS ^el^H^l o]nl^| #*H1 ^SlJL, 

#71 -fr*l*Kr #31^, #71 IS ^B^B^l #7><3] ^oj-^- G]^ 

*>7ll ^-*l^Rr #311- lf-*Hr *Kr ^ 

22] 

^120*oH1 ^^i, 

#7l IS <Iii|#S£l aflol^ #*} ^ojvg- #7l o]u}e.] #^o) ^<y-o) ^ofl u}-e|- ^ 
^3 °-S #£}^ ^ ^JlS IS H. 
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l^D- 23] 

^"71 ^ nn*)t]7} ^ A]^ofl -§-#*H f^S^ #3j# c] I^Rr ^ ^ O. 
S ^ o)^ 

24] 

*fl20*<Ml fl 0 !*!, 

#31* 3 I^Rr 51 -i- ^HJilS ^ *>^- ojs. ^ h c V^. 
25] 

^1-3^ # ^ISL^l -§-#*M #*}^ wflo]^ #*1~I- ^ IS ^S^B^H £ 

ff-# IHW^Itt #31; 

A oM 1£ "S^^H^Ai *}^-7} t^*}# ^ ^M^E^} ^» ^A^lfe #711; 
*t^7> ^71 ^^>£l^ # ^1J121 H7H ^"71 3^SRr #31; 

^oM IS <^#H3l o]v]tf #7>H1 ^ S)S7} ^-71 IS. «tSl#B<Hl 

^ilS -S^Rr #31; ^ 

#<y- 3=3 3 soil ^<y- ^7>7> #71 is <t5i#H^i 

^E]^ ^oj-oj a7 ) # #311- I^*Rr ^HJiLS *m ^ ol^- ^ 
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26] 

-fr*i*H=- x**Rr 3* ^ ^ °m « 0 v^. 

27] 

^125%H1 5a°H, 

^71 II ^^B^ afloji c^*} <#7] &x}S>\ ^6\] ^ ^ 

[3^* 28] 

^125%H1 

3. ^ H]o] 

29] 

25**11 91°]*], 

^7) A^fe ^7] *\3L7\ *}o]o] ^.o>o_ £ ^ ^ ^ 7 fl ^ a] E-] » ^SU, *| t] 

H3L7} 7fl*S|<H ^ ?flsflAlE^ 3*1*1 f]^ #711* I**Kr ^-gr S.^ 

0.5. §1-^ ^ o]^ ^}o^ . 
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[3tMJ- 30] 

^125%H1 sa^H^H . 

*}^r #31* 3 3L#*Rr 3# ^JilS. ^ o)^ *\)o] h o V^. 
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[51 1] 

10 



101 102 103 




106 



[5L 2] 



+3.25 




203 204 201 
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3] 



300 




Volt 



302 303 



[£ 4] 



G o- 
+ 



-O B Vus 
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Vns 



_ o 

S 
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500 



509 510 
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[5= 6] 
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3 

1 25 
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Hr 1.5 
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0.5 
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%n -us. efl>g 




















' titflJII 111* lti> <ri» t<t* , 



10 50 90 130 170 210 250 290 330 370 410 
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